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(54) GAS SEPARATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To separate gas molecule 
components contained in air current, take out purified air 
and separated gases and improve an effect of saving energy 
by ionizing the air current, applying an electric field to the 
ionized gases by electrodes, and separating cations and 
anions from each other. 

SOLUTION: Air containing impurity gas molecule 
components is introduced into a cylindtical chamber 1 1 
through a gas inlet member 16 and the gases are ionized by 
a ray from a radiation source 1 7. At that time, the 
respective gas outlet flow rates of a plurality of gas outlet 
members 14, 15 are properly adjusted by respective valves. 
Voltage is applied to a plurality of parallel flat electrodes 12, 
13 from a d.c. power source to generate parallel electric 
fields in the cylindrical chamber 11. Consequently, 
electrostatic force of the electric fields is utilized to ionize 
the gas components and separate cations with the cathode 
13 and anions with the anode 12. On the other hand, neutral 
gas components which are not ionized are taken out while 
being distributed to a plurality of the gas outlet members 14, 
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CLAIMS 



[Claim(s)] 

[Claim 1] The gas decollator characterized by ionizing airstream, applying electric field to the gas of a 
ionization condition with an electrode, separating the gas molecule component contained in airstream by 
separating into a cation and an anion, and taking out pure air and/or the separated gas. 
[Claim 2] The gas decollator according to claim 1 characterized by using combining one or more 
equipments in the equipment which causes radioisotope, an X-ray, a beam of light, and discharge as a 
means for ionizing. 

[Claim 3] The taper-like opening mold electrode which has a needlelike electrode and taper-like opening 
as a means for ionizing is prepared. While preparing a needle electrode between taper-like opening mold 
electrodes, a division plate is prepared in the downstream of taper-like opening. The gas decollator 
according to claim 1 characterized by ionizing the airstream which is made to generate discharge with a 
needle electrode and a taper-like opening mold electrode, and flows the taper-like opening circles 
section, and blowing off ion from a taper-like opening tip. 

[Claim 4] The gas decollator according to claim 3 characterized by ionizing the airstream which is made 
to generate discharge for a needle electrode and/or a taper-like opening mold electrode as an opposite 
pole of said division-plate electrode, and flows the taper-like opening circles section while using a 
division plate as an electrode. 

[Claim 5] The gas decollator according to claim 1, 2, 3, or 4 characterized by using an parallel plate 
electrode for the separation section. 

[Claim 6] The gas decollator according to claim 5 characterized by preparing the gas outlet which takes 
out pure air or the separated gas to an parallel plate electrode. 

[Claim 7] The gas decollator according to claim 1 to 6 characterized by preparing a division plate in 
inter-electrode [ of the separation section ]. 

[Claim 8] The gas decollator according to claim 7 characterized by installing two or more division plates 
and taking out a single component using the electric mobility of a gas proper. 

[Claim 9] The gas decollator according to claim 1 to 8 characterized by controlling the outlet flow rate 
of the outlet which takes out pure air and/or the separated gas. 

[Claim 10] The gas decollator according to claim 1 to 9 characterized by having a means to change the 
electrolysis reinforcement of the means and/or electrode which change the polarity of the electrode 
which applies electric field to the gas of a ionization condition. 

[Claim 1 1] The gas decollator characterized by arranging many gas decollators according to claim 1 to 
10 to juxtaposition, a serial, or a serial parallel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — people — displeasure - giving — disagreeable - the air cleaner 
used in the facility and space where to remove the gas, the formaldehyde supposed that a chemical 
sensitivity is caused further, and the volatile organic compound of tobacco out of air is desired - or The 
offgas treatment equipment used when it is necessary to remove only harmful matter out of the exhaust 
gas which occurs in exhaust gas, chemical processes, etc., such as NOx, SOx, COx, etc. which are 
generated at the time of combustion, Or it is related with the gas decollator applied to the high grade gas 
generation equipment used when removing the impurity component in the gas passageway of the gas 
extractor used when taking out single gas constituents from the gas by which two or more components 
are intermingled, or the facility and equipment which needs high grade gas. 
[0002] 

[Description of the Prior Art] Since discharge is regulated, as for the exhaust gas (nitrogen oxides, sulfur 
oxide) from various machines, such as industry, industry, and an automobile, many processing 
techniques of exhaust gas are developed and proposed. Moreover, the demand of the uptake and removal 
of the gas which has a bad influence on the bodies, such as an organic compound which causes gas and 
sick-building syndrome of tobacco also in medical space or habitation space, is increasing. 
[0003] However, with the processing technique of the present exhaust gas, when processing a lot of gas, 
while equipment grows large, there is a problem that processing costs will become immense. Although 
removal material, such as activated carbon and ion-exchange fiber, is used for gassing, such as gas and 
organic gas, such as tobacco, and ammonia, while the engine performance is inadequate, the adsorbent if 
a lot of air is processed, after adsorbing remains as trash in large quantities. Many catalysts and the light 
sources are required for a lot of [ decomposition material, such as a photocatalyst, ] air processing. The 
approach which used particle-ization of the gas by the photoelectron again requires time amount for 
growing up gas into a particle while processing effectiveness surely worsens, since not all the gas 
becomes a particle. 

[0004] Moreover, although there is an electrostatic precipitator as an approach of removing a particle, 
and a charged corpuscle is removable, in the case of ion, it returns to neutral gas constituents by the 
charge exchange produced after sticking to an electrode, and there is a problem which carries out a re 
entrainment. Moreover, although there is a mass spectrometry under atmospheric pressure as the 
separation approach of ion, the component which ionized a part of whole gas and was separated from 
mobility only by obtaining a spectrum with a detector cannot be taken out. With the equipment which 
decomposes gas by discharge, since the big energy beyond intermolecular force is needed, remarkable 
power consumption is needed. Since the approach (JP, 10-3 3 7495, A) using an X-ray makes the ion 
generated through the X-ray adhere to a particle, is made into a charged particle and carries out uptake 
of the charged particle by electric field, it will neutralize and carry out the re entrainment of what used 
the gas molecule as ion with an electrode. Moreover, the approach (JP,5-96124,A) using discharge and 
electric field has loss of the ion in the path from the discharge section to the separation section, in order 



to dissociate in the separation section immediately after the discharge section, applying electric field. 
[0005] 

[Problem(s) to be Solved by the Invention] The case where air is defecated according to separation, 
without using separation adsorption and chemisorption in order to have made this invention in view of 
the above-mentioned situation and to reduce trash, In order to process a lot of air, the impurity molecule 
component in air is chosen and taken out. When a pre-treatment equipment which sends only the taken- 
out little impurity component to a stripper is required, When separating an impurity gas molecule 
component and taking out only a required gas molecule component from one side Ionize a gas molecule 
component by the radiation, corona discharge, etc., and ion is generated in 2nd [ further ] order by the 
ion-molecule reaction. The electric field generated with the electrode to which the electrical potential 
difference of a direct current was applied separate ion into ionization and coincidence, and it aims at 
offering a gas decollator with the high energy-saving effectiveness by the source of ionization of low 
energy without decomposition of gas by removing the impurity molecule contained in air. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it is characterized by 
the gas decollator of this invention ionizing airstream and applying electric field to the gas of a 
ionization condition with an electrode, and being separating into a cation and an anion, separating the 
gas molecule component contained in airstream, and taking out pure air and/or the separated gas. 
[0007] Moreover, this invention is characterized by using as a means for ionizing combining one or 
more equipments in radioisotope, an X-ray, a beam of light, and the equipment that causes discharge in 
the above-mentioned gas decollator. 

[0008] moreover, in the above-mentioned gas decollator, this invention as a means for ionizing The 
taper-like opening mold electrode which has a needlelike electrode and taper-like opening is prepared. 
While preparing a needle electrode between taper-like opening mold electrodes, a division plate is 
prepared in the downstream of taper-like opening, the airstream which is made to generate discharge 
with a needle electrode and a taper-like opening mold electrode, and flows the taper-like opening circles 
section is ionized, and it is characterized by blowing off ion from a taper-like opening tip. 
[0009] Moreover, in the above-mentioned gas decollator, a division plate is an electrode which has the 
same polarity as a taper-like opening mold electrode, and this invention is characterized by ionizing the 
airstream which is made to generate discharge in a needle electrode, a taper-like opening mold electrode, 
and a division plate, and flows the taper-like opening circles section. 

[0010] Moreover, this invention is characterized by using an parallel plate electrode for the separation 
section in the above-mentioned gas decollator. 

[001 1] Moreover, this invention is characterized by preparing the gas outlet which takes out pure air or 
the separated gas to an parallel plate electrode in the above-mentioned gas decollator. 
[0012] Moreover, this invention is characterized by preparing a division plate in inter-electrode [ of the 
separation section ] in the above-mentioned gas decollator. 

[0013] Moreover, this invention is characterized by installing two or more division plates and taking out 

a single component using the electric mobility of a gas proper in the above-mentioned gas decollator. 

[0014] Moreover, this invention is characterized by controlling the outlet flow rate of the outlet which 

takes out pure air and/or the separated gas in the above-mentioned gas decollator. 

[0015] Moreover, this invention is characterized by having a means to change the electrolysis 

reinforcement of the means and/or electrode which change the polarity of the electrode which applies 

electric field to the gas of a ionization condition in the above-mentioned gas decollator. 

[0016] Moreover, the gas decollator of this invention is characterized by arranging many gas decollators 

of one of the above to juxtaposition, a serial, or a serial parallel. 

[0017] That is, it is characterized by dissociating at the same time it ionizes gas by the radiation, light, 
discharge, etc. in the airstream containing an impurity component and ionizes according to the 
electrostatic force by electric field by inserting by inter-electrode [ to which the electrical potential 
difference of the direct current by the ionization field was applied ]. By taking out from the outlet which 
swerved from the separated gas and was established in the electrode side of**, air purer than an inlet 



port can take out from one electrode. From another outlet, the air which condensed the impurity 
molecule component comes out then. If a division plate is prepared in the separation section, it can 
prevent the gas molecule ionized under migration by electric field neutralizing on the way, and returning 
to the opposite side. Since the electric mobility of ion changes with matter, the distance which moves to 
per unit time amount is different the whole component. Therefore, only a single component can be taken 
out if two or more installation of the division plate is carried out. Energy to the extent that a molecule is 
disassembled is unnecessary, and it is efficient in order to end with the small energy which removes one 
electron from a molecule and to dissociate not by large ion like particle-izing (clustering) but by primary 
and a secondary small ion. Moreover, if a majority of this equipment is installed, it will become the high 
gas decollator of a throughput. If the corona discharge of a direct current of low energy or an alternating 
current without decomposition of gas is used, little separation of power consumption is possible. With 
the equipment using a pulse discharge, since the effect which the electric field by discharge have on 
separation electric field is lost while ion is efficiently generable, since the electric field of discharge will 
be lost before only an electron is influenced of strong discharge electric field and ion accelerates if a 
standup uses the high-voltage pulse of the high-speed high frequency for 1 or less microsecond, ion can 
dissociate efficiently. Moreover, since ionization and separation are performed to coincidence, a gas 
decollator with the sufficient effectiveness which abolished the loss accompanying conveyance of ion is 
made. 

[0018] Although an outlet flow rate is not stabilized more in the style of ion under a low flow rate since 
there is dispersion in the molecular weight to ionize, an outlet flow rate can be stabilized also by the low 
flow rate by preparing the automatic-control bulb of sensor attachment. Moreover, an automatic-control 
bulb is made to carry out an arbitration setup of the outlet flow rate simply. 
[0019] 

[Embodiment of the Invention] With reference to a drawing, the example of a gestalt of operation of this 
invention is explained to a detail below. 

[0020] Drawing 1 is the example of an operation gestalt which used the radiation for the ionization 
section of this invention. The cylindrical chamber 11 with a bore of 40mm which consists of quartz 
levels shaft orientations mostly, is installed, is detached the distance of 50mm and installed almost in 
parallel so that it may correspond to both-ends opening of right and left of said cylindrical chamber 11, 
respectively and the metal plate electrodes 12 and 13 may plug up opening, each of each of said plate 
electrodes 12 and 13 - the cylindrical gas outlet members 14 and 15 with a bore of 6mm carry out 
opening of the interior of the cylindrical chamber 1 1 outside, and are prepared in a center section, and 
the cylindrical gas inlet member 16 with a bore of 6mm carries out opening of the interior of the 
cylindrical chamber 1 1 outside, and is prepared in the peripheral surface central upper part of said 
cylindrical chamber 11. The radiation sources 17, such as radioisotope 241 Am, counter said gas inlet 
member 16, and are installed in the interior of the peripheral surface central lower part of said 
cylindrical chamber 1 1. DC power supply 18 use an electrode 12 an anode plate, use an electrode 13 as 
cathode, and it connects with said plate electrodes 12 and 13. The bulb for quantity-of-gas-flow 
adjustment is prepared in said cylindrical gas outlet members 14 and 15 and the cylindrical gas inlet 
member 16, respectively. 

[0021] That is, the air containing an impurity gas molecule component is introduced in the cylindrical 
chamber 1 1 from the inlet-port member 16, and gas is ionized by the alpha rays of radioisotope 241 Am 
which is the radiation source 17. each of each gas outlet members 14 and 15 - the component contained 
in gas although the outlet flow rate is adjusted so that tales doses may flow beforehand by the bulb ~ the 
gas outlet members 14 and 15 - it is better to adjust each outlet flow rate. An electrical potential 
difference is applied to the parallel plate electrodes 12 and 13 from DC power supply 18, electric field 
almost parallel in the cylindrical chamber 1 1 are formed, according to the electrostatic force of this 
electric field, while gas constituents ionize, a cation can divide into a cathode 13 and an anion can divide 
ion into the positive electrode 12. Since the flow rate of the gas outlet members 14 and 15 is adjusted to 
tales doses, it is divided into two gas outlet members 14 and 15, and the neutral gas constituents which 
are not then ionized are taken out so that the amount and outlet flow rate of the ion which moved may be 



adjusted. The gas of organic systems, such as VOC, tends to become a cation, and since it is quite lower 
than nitrogen and oxygen whose ionization potential is the usual air molecule, can be ionized 
preferentially and can be separated. NOx, SOx, etc. can be taken out from a gas outlet contrary to the 
gas of an organic system as an anion. Separation efficiency can be changed if the electrical potential 
difference concerning the parallel plate electrodes 12 and 13 is changed. 

[0022] Drawing 2 (a) and (b) are as a result of [ which was performed with the gas decollator of drawing 
I ] operation. Drawing 2 (a) is as a result of [ of the outlet concentration by the side of the cathode to 
inlet-port toluene concentration ] measurement, and drawing 2 (b) is as a result of [ of the outlet 
concentration by the side of the positive electrode to inlet-port toluene concentration ] measurement. It is 
as a result of [ when separating a 5 ppm toluene molecule within nitrogen gas ] separation. In addition, 
since both of nitrogen and toluene tend to become a cation, a cation is picked out from a cathode and 
some anion and neutral molecule are picked out from a positive electrode. Since the ionization potential 
of toluene is abbreviation one half extent of nitrogen, the way of toluene tends to become ion here. The 
axis of ordinate of drawing expressed the separation effectiveness in each electrical potential difference 
when changing an inlet-port flow rate with the outlet ratio of concentration to inlet-port concentration. 
An axis of abscissa is an inlet-port flow rate. Measurement was carried out with the gas 
chromatography. Since the molecules which ionize a flow rate by lessening increase in number, 
separation efficiency goes up. This result shows that a cation can take out the low component of 
ionization potential under the fluid in which most is closed. Moreover, it turns out that separation 
removal can be carried out only by ionizing also by gas molecules which are hard to decompose, such as 
non-polar aromatic hydrocarbon. 

[0023] Drawing 3 is the example of an operation gestalt which used ultraviolet rays or an X-ray for the 
ionization section of this invention. It corresponds to the both-sides section of the hollow core box 
chamber 31 made from brass, respectively, the outlet members 32 and 33 with a bulb are formed, and 
the inlet-port member 34 with a bulb is formed in the upper part of said hollow core box chamber 31. As 
the ultraviolet-rays light source or the X line sources 35, such as a xenon lamp, irradiate ultraviolet rays 
or an X-ray to the hollow core box chamber 31 interior, they are prepared in the transverse-plane side of 
said hollow core box chamber 31 . By irradiating ultraviolet rays or an X-ray to the hollow core box 
chamber 31 interior from said ultraviolet-rays light source or the X line source 35, the gas which went 
into the hollow core box chamber 31 interior from the inlet-port member 34 is ionized, and it takes out 
from the outlet members 32 and 33 outside. In addition, the ultraviolet-rays light source or X line source 
may be installed in the interior of the hollow core box chamber 3 1 . 

[0024] Drawing 4 is an example of an operation gestalt at the time of using together two or more 
ionization approaches of this invention. In the gas decollator of the same configuration as drawing 3 , 
the radiation sources 41, such as radioisotope 241 Am, are installed in the interior of the hollow core box 
chamber 31, an X-ray or ultraviolet rays is irradiated from the flank of the hollow core box chamber 31, 
and gas is ionized by both the radiation, the X-ray, or ultraviolet rays. Since the ion yield per unit time 
amount increases, the flow rate in a gas decollator can be made to increase. 

[0025] Drawing 5 is an example of an operation gestalt using many gas decollators of drawing JL . The 
outlet of the 1st step of three gas decollators 51, 52, and 53 which is one side, respectively is connected 
respectively corresponding to the inlet port of the 2nd step of three gas decollators 54, 55, and 56, and 
the inlet port of said gas decollators 51, 52, and 53 is connected in common. One outlet of said gas 
decollators 54, 55, and 56 is carried out in common, it connects with a control valve 57, and the outlet of 
another side of said gas decollators 51, 52, and 53 and the outlet of another side of said gas decollators 
54, 55, and 56 are connected to a control valve 58. Said control valves 57 and 58 are connected to a 
setter 59. thus, a gas decollator - multistage ****** - a scale and purer air can be taken out for 
improvement in separative power by things. A processing flow rate can be increased by furthermore 
arranging this to juxtaposition. 

[0026] Drawin g 6 is the example of an operation gestalt which attached in the decollator outlet the 
automatic-control bulb with a sensor which adjusts the outlet flow rate concerning this invention, a flow 
rate sensor 62 and the control-of-flow bulb 63 are formed in the outlet member 61 of a gas decollator 



along a gas valley, and said flow rate sensor 62 and the control-of-flow bulb 63 are connected to a setter 
65 through a control circuit 64. The flow rate output 66 from said flow rate sensor 62 is sent to a setter 
65 through a control circuit 64, and the flow rate setting signal 67 is sent to the control-of-flow bulb 63 
through a control circuit 64 from said setter 65. The drive power source 68 is supplied to said control 
circuit 64 and setter 65. An outlet flow rate on either side is automatically controllable by the flow rate 
setting signal 67 from said setter 65. Moreover, since a flow rate is sensed and amended by said flow 
rate sensor 62, turbulence of the flow rate depended in the style of ion can be prevented. 
[0027] Drawing 7 is the configuration explanation perspective view showing the example of an 
operation gestalt which uses a nozzle diffuser and a division plate and is ionized by discharge, in order 
to gather the separation efficiency of this invention. Similarly drawing 8 is a configuration explanation 
sectional view. It is constituted by taper-like opening so that spacing may be narrowed, as the discharge 
electrodes 72 and 73 which consist of a curved metal plate of two sheets which countered near the gas 
inlet of the rectangular pipe mold chamber 71 go down-stream. Said discharge electrodes 72 and 73 
extract the width of face of a gas passageway smoothly, and consist of outlets of the metal nozzle which 
made it possible to blow off in the shape of [ almost level ] a slit. Mostly, the discharge needle 74 which 
consists of a needlelike electrode between said discharge electrode 72 and 73 puts more than one in 
order in the center horizontally, and is installed in it. The parallel monotonous electrodes 75 and 76 are 
attached up and down so that the nozzle which consists of discharge electrodes 72 and 73 may be 
pinched, and distance is taken and installed in the location of the arbitration between this parallel plate 
electrode 75 and 76 for a while from the nozzle which consists of discharge electrodes 72 and 73 the 
metal division plate 77 in which the tip sharpened very thinly. The power source 79 for discharge is 
connected to said discharge electrodes 72 and 73, the discharge needle 74, and a division plate 77, and 
DC power supply 81 for separation are connected to said parallel plate electrodes 75 and 76 through the 
interlocking circuit changing switch 80. An electrical potential difference is impressed to a needle 
electrode 74 from the direct-current pulse power source, AC power supply, or DC power supply of low 
energy which gas does not decompose, and pulse direct current discharge, alternating current discharge, 
or direct current discharge is caused by the needle electrode 74, discharge electrodes 72 and 73, and the 
division plate 77. The ionized gas blows off from the nozzle which consists beam- like of discharge 
electrodes 72 and 73. If the electrostatic force by electric field is applied to an ion beam, ion with 
electric larger mobility will move to electrode 75 and 76 side, and the ion with electric small mobility 
will remain in the center. Since this happens with the ion of a positive and shade, by spreading up and 
down, an ion beam can divide into a radial the gas constituents from which electric mobility is different. 
Moreover, if a division plate 77 is installed in two or more juxtaposition at this time, the gas of the 
electric mobility of arbitration can also be taken out. 

[0028] Since it has equipment which can carry out positive/negative reversal of the setup of the 
electrical potential difference built over electrodes 75 and 76 with four switches 80 which furthermore 
interlocked freely, a setup can be replaced easily, without connecting and changing wiring changing the 
outlet which takes out clarification air afterwards. 

[0029] In addition, you may make it cause discharge by said discharge electrodes 72 and 73 and 
discharge needle 74 or the discharge needle 74, and the division plate 77. 

[0030] As mentioned above, the gas constituents which the gas decollator of this invention ionized the 
gas constituents in airstream, and were ionized using the electrostatic force by electric field are 
separable. Moreover, by arranging many gas decollators of this invention to juxtaposition and a serial, a 
lot of air can be processed and the air of a high grade can be refined. Furthermore, the gas decollator of 
this invention is gas's after preparing a division plate's in the part to separate and separating into it 
neutralizing, and making it not flow to the opposite side, and aimed at improvement in separative power. 
Moreover, a single component can be taken out when plurality also receives a division plate. Moreover, 
the gas decollator of this invention can raise separation efficiency by blowing off the ionized gas from a 
nozzle. 

[0031] In addition, although explained based on the above-mentioned example of an operation gestalt, 
deformation various in the range which is not limited to the above-mentioned example of an operation 




gestalt, and does not deviate from the summary is possible for this invention. For example, you may 
make it the electrode which ionizes airstream and applies electric field to the gas of a ionization 
condition switch a polarity, and field strength may be made to change. 
[0032] 

[Effect of the Invention] gases, such as air which contains contamination gas constituents according to 
this invention as stated above, — approaches, such as a radiation, ultraviolet rays, an X-ray, and 
discharge, -- or the electric field which produced the ion generated while ionizing by combining them, 
having applied the electrical potential difference to inter-electrode - energy saving - and it can be 
efficient and can dissociate. Moreover, an ion beam is blown off by the nozzle used as a discharge 
electrode, and separation efficiency can be raised with installing a division plate in separation inter- 
electrode. Furthermore many division plates are installed, and by using the electric mobility of the 
molecule proper under electric field, only a single component can be chosen and it can take out 
efficiently. It enables this to take out and supply pure air from the air containing contamination gas 
constituents. Moreover, it also becomes possible to take out a predetermined component from the gas 
containing an impurity component, and to extract or discharge. Furthermore, this invention can also be 
used as an application which is different with the same configuration, i.e., an air cleaner, offgas 
treatment equipment, a gas extractor, high grade gas generation equipment, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration explanatory view showing the example of an operation gestalt which 
used the radiation for the ionization section of this invention. 

[Drawing 2] (a) is the property Fig. showing an example of the measurement result of the outlet 
concentration by the side of the cathode to the inlet-port toluene concentration which it is as a result of 
[ of the toluene in the nitrogen gas which contains toluene in the gas decollator of drawing 1 ] 
separation, and (b) is the property Fig. showing an example of the measurement result of the outlet 
concentration by the side of the positive electrode to inlet-port toluene concentration similarly. 
[Drawing 3] It is the configuration explanatory view showing the example of an operation gestalt at the 
time of using light or an X-ray for the ionization section of this invention. 

[Drawin g 4] It is the configuration explanatory view showing the case where it ionizes with both a 
radiation and light, as an example of an operation gestalt at the time of using together two or more 
ionization approaches of this invention. 

[Drawin g 5] It is the configuration explanatory view showing the example of an operation gestalt when 
connecting two or more gas decollators concerning this invention. 

[Drawing 6] It is the configuration explanatory view showing the outlet flow rate control section of 
drawing 5 . 

[Drawing 7] It is the configuration explanatory view showing the example of an operation gestalt using 

the discharge and the division plate by the nozzle electrode concerning this invention. 

[Drawing 8] It is the configuration explanatory view showing the example of an operation gestalt in the 

case of using the discharge and the division plate by the nozzle electrode concerning this invention, and 

having the direction change means of electric field. 

[Description of Notations] 

1 1 Cylindrical Chamber 

12 13 Plate electrode 

14 15 Cylindrical gas outlet member 

16 Gas Inlet Member 

17 Radiation Source 

18 DC Power Supply 
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